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(54) Title: PAPER OR CARDBOARD WITH IMPROVED PRINTABILITY 
(54) litre: PAPIER OU CARTON A IMPRIMABILITE AMELIOREB 
(57) Abstract 

The invention concerns paper or cardboard with improved printabflity, designed to be printed with gravure or flexographic printing, 
consisting of a base fabric coated with at least a standard surface coat, a coating of a composition based on specific pigments for improving 
the standard surface coating contact with printing ink, said composition containing at least a specific pigment selected in the group including 
silicon, precipitate calcium carbonate (PCQ, calcined kaolin on their own or mixed, and being deposited on the base fabric in the proportion 
of not more than five grams per square meter (5g/m 2 ). The invention also concerns a method for making said paper or cardboard, 

(57) Abrege* 

Papier ou carton a imprimabflitd amelioree, destine* a fetre imprime* par heliogravure ou fiexogravure, constitue* d'un support fibreux 
enduit <Tau moins une couche traditionelle de surface caracterise* en ce qu'il comporte entre le support fibreux et la couche traditi nelle de 
surface, une couche d'une composition a base de pigments spdcifiques destinee a ameliorer le contact de la couche traditionnelle de surface 
avec Tencre d 'impression, ladite composition d'une part, comprenant au moins un pigment specifique choisi dans le groupe comprenant la 
silice, le carbonate de calcium precipite* (PCC), le kaolin calcin6 seuls ou en melange, et d'autre part dtant deposee sur le support fibreux 
a raison d'au plus cinq grammes par metre carr6 (5 g/m 2 ). L'invendon se rapporte egalement aux procddes de fabrication de ce papier ou 
carton. 
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PAPIER OU CARTON A IMPRTM ART LTTE AMELTORFR 



5 

L'invention conceme un papier ou carton k imprimabilite amelioree, destin6 
a etre imprime par heliogravure ou flexogravure. Elle se rapporte egalement au 
10 proced^ de fabrication d'un tel papier ou carton. 

LTieliogravure et la flexogravure sont des techniques d'impression bien 
connues de ITiomme du metier. 

15 Pour 1'essentiel, lTieliogravure consiste a presser le papier k imprimer sur un 

cylindre grave dont la surface est constitute d'une multitude d'alveoles d'une taille 
d'environ 30 a 100 micrometres remplies d'encre fluide. Du fait de sa fluidity, la 
surface de 1'encre forme a l f int6rieur de chaque alveole un menisque, lequel lors de 
la rotation du cylindre tend a se deformer et ainsi diminuer le contact entre 1'encre 

20 et le papier a imprimer. 

La flexogravure est un proced6 qui s'appuie sur les memes principes que 
ceux de llieliogravure, mis k part le fait que les elements imprimants plut6t que 
d'etre en creux sont en relief. De meme que precedemment, la quality de 
25 Timpression depend du contact intime entre Tencre et le papier. 

Par ailleurs, il est connu que pour certains papiers « techniques », 
notamment ceux dont la composition du couchage comporte une forte proportion 
d'agents liants ainsi que des adjuvants specifiques, de meme que pour les cartons 
30 couchds, il est souvent difficile d'obtenir une bonne imprimabilit6 lors de 
Timpression par precede heliogravure ou flexogravure. 

Le probl&me pos6 est done celui d'ameliorer l f imprimabilit6 des papiers 
imprimis par technique dlidliogravure ou flexogravure en cherchant k ameliorer le 
35 contact de 1'encre avec le papier. 
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Pour ameliorer Timprimabilite on a recours a deux techniques diffSrentes : 

- augmenter le poids de couche que ce soit dans le cas d'un papier 
monocouche ou dans le cas d'un papier double couche, 

- ameliorer Fetat de surface du papier monocouche ou double couche par 
5 une action mecanique de calandrage, c'est a dire par passage sous pression 

de la feuille couchee entre des rouleaux metalliques chauffes et des 
rouleaux elastiques, ce qui correspond a une operation de supercalandrage 
ou « softcalandrage ». 

10 La technique consistant k augmenter le poids de la couche n'est pas 

satisfaisante dans la mesure ou elle est inapplicable pour obtenir des papiers de 
faible grammage, par exemple de Fordre de 40 a 45 g/m 2 , dont les caracteristiques 
mecaniques seraient trop affectees par Faugmentation du poids de la couche au 
detriment de la masse fibreuse. En outre, Faugmentation du grammage du papier 

15 ou de sa couche conduit inevitablement a une degradation de la resistance aux plis. 

De plus et surtout, meme si on ameliore Fimprimabilite, celle ci reste 
toutefois insufiGsante et Faugmentation du poids du couchage dans le premier cas 
ou F operation de calandrage dans le second cas, conduit ineluctablement a 

20 diminuer la porosite et done a fermer le papier k Fair, alors qu'une porosite la plus 
elevee possible est indispensable pour certains papiers techniques, tels que des 
papiers techniques complexes avec des materiaux barriere. Par « materiaux 
barriere », on d^signe des materiaux formant notamment barriere aux graisses, aux 
gaz, k Feau et la vapeur d'eau, tels que des films du type polyethylene, 

25 polypropylene, polyester ou aluminium, par exemple des assemblages papier - 
aluminium - polyethylene. 

En efifet, ces complexes utilises dans Femballage, sont generalement sounds 
k des operations de thermoscellage, par exemple thermoscellage polyethylene - 

30 polyethylene dans le cas susmentionne, engendrant souvent Fapparition d'un 
phenomene de cloquage. Plus precisement, Foperation de thermoscellage peut 
entrainer la formation de cloques ou de bulles d'air dues k la vaporisation de Feau 
contenue dans le papier, le solvant ou la colle. Dans le cas d'un papier de faible 
porosite, les vapeurs formees ne peuvent s'echapper k travers celui-ci, entrainant 

35 alors la separation du support papier du revetement barriere dans les zones de 
soudure. 
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Pour eviter le phenomene de cloquage, on est conduit a utiliser un papier 
monocouche, c'est-a-dire un support enduit d'une couche a base de pigments, 
lequel presente une bonne porosite par rapport notamment a un papier double 
5 couche. Meme si la porosite est satisfaisante, et que le papier presente par 
consequent une bonne resistance au cloquage dans les zones 6ventuellement 
thermoscelldes, son imprimabilite reste malheureusement insuffisante. 

On se trouve done confronte a deux problemes principaux qui sont celui de 
10 F amelioration de 1* imprimabilite d'une part, et celui du maintien de la valeur de la 
porositd d'un papier monocouche d'autre part, et pour lesquels les solutions 
proposdes a ce jour ont un effet radicalement oppose puisqu'on a recours a une 
augmentation du poids du couchage dans le premier cas et a da densification dans v 
le second cas, ces deux solutions entrainant une reduction de la porosit6. 

15 

En d'autres tennes, aucune des techniques ci-avant decrites, que ce soit 
Taugmentation du poids de la couche, le double couchage ou le calandrage d'un 
papier monocouche ou double couche, ne permet d'ameliorer rimprimabilit6 du 
papier sans en reduire considerablement la porosis. 

20 

On a egalement propos6 dans le document EP-A-0 337 771 un papier 
destin6 a etre imprimd par flexogravure. Ce document decrit dans son exemple 1 
un support enduit de deux couches, respectivement une premiere couche a base de 
bentonite et une seconde couche consistant en une solution aqueuse de kaolin et de 
25 copolymere aciylique. Comme le montrent les resultats, le pourcentage de points 
manquants reste relativement eleve (de Tordre de 5 %) de sorte que l f imprimabilit6 
ne peut etre consid£r6e comme satisfaisante. 

Par ailleurs, le document FR-A-1 449 148 d6crit un papier d f impression 
30 recouvert d'xme double couche d'un enduit 16ger dans lequel la premiere couche est 
constitute d*une bouillie aqueuse contenant 15 k 50 % de blanc satin. De plus, il est 
indiqu6 que le papier est n6cessairement calandrd apres l'enduction de la premifere 
couche, ce qui conduit k augmented le nombre d f 6tapes n6cessaires au procedd de 
fabrication. 

35 
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Parallelement, on cherche pour certaines applications a diminuer le 
grammage du produit obtenu sans pour autant en degrader les caracteristiques 
mecaniques et ce, notamment dans un souci d'economie. Neanmoins, dans certains 
cas, on cherche a diminuer uniquement le grammage du couchage de maniere a 
5 pouvoir reporter ce gain de poids au sein du support fibreux, permettant ainsi de 
renforcer les proprietes mecaniques du produit final. 

LMnvention a done pour objet un nouveau type de papier destine a etre 
imprime par heliogravure ou flexogravure, permettant de resoudre Tensemble des 
10 problemes resumes prdcedemment et notamment : 

- Amelioration de l'imprimabilit6 en cherchant a augmenter le contact 
entre l'encre et le support papier, 

- Ie maintien de la porosit6, en particulier dans le cas des papiers 
techniques complexes, 

15 - et eventuellement la diminution du grammage du produit obtenu sans 

degradation de ses proprietes mecaniques. 

Pour resoudre le probleme relatif a IMmprimabilite, Tinvention propose un 
papier ou carton a imprimabilite amelioree, destin6 a etre imprime par heliogravure 
20 ou flexogravure, constitu6 d'un support fibreux enduit d*au moins une couche 
traditionnelle de surface. 

Ce papier ou carton se caracterise en ce qu'il comporte entre le support 
fibreux et la couche traditionnelle de surface, une couche d'une composition a base 

25 de pigments spdeifiques destin6e a ameliorer le contact de la couche traditionnelle 
de surface avec Tencre d'impression, ladite composition d'une part, comprenant au 
moins un pigment choisi dans le groupe comprenant la silice, le carbonate de 
calcium pr6cipite (PCC), le kaolin calcin6, seuls ou en melange, et d'autre part 
etant deposee sur le support fibreux k raison d'au plus cinq grammes par metre 

30 carrd (5 g/m 2 ). 

Dans la suite de la description et dans les revendications, par « couche 
traditionnelle de surface », on ddsigne une couche de surface comprenant des 
pigments, des agents liants et des adjuvants, prdsentant des caractdristiques 
35 adaptees k Tapplication ultdrieure, par exemple, papier pour emballage, papier 
d'impression pour Tedition, papier pour complexage, carton etc... Les 
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compositions de ces couches traditionnelles de surface dependent done de 
^application envisagee et sont parfaitement connues de lliomme du metier. 

En d'autres termes, Tinvention consiste a intercaler entre le support fibreux 
5 et la couche traditionnelle de surface, que ce soit dans le cas d'un papier ou d'un 
carton monocouche ou double couche, une masse tres faible d'une composition 
comprenant des pigments presentant des proprietes specifiques, qui, en peimettant 
d'ameliorer la surface de la couche traditionnelle, permet d'ameliorer de fa<?on 
spectaculaire l'imprimabilitS, grace k un contact plus regulier avec 1'encre 
10 d'impression. Parallelement, le depot de la composition de Tinvention sur le 
support fibreux permet d'obtenir une microporosite superficielle tres reguliere 
dudit support, ce qui contribue egalemerit a Amelioration de Fimprimabilit6. 

En outre, le gain d'imprimabilitS est tellement eleve et ce, meme lorsque la 
15 composition de l'invention est deposee sur le support fibreux a un taux tres faible, 
qu'il est possible de diminuer le depot de la couche traditionnelle, ce qui conduit 
non seulement a reduire nettement le grammage du papier final (d'environ 10%), 
sans pour autant en degrader les proprietes mecaniques, mais dgalement selon le 
choix du pigment, a maintenir ou meme ameliorer la porosis du papier ou carton 
20 obtenu. La reduction du depot au niveau de la couche traditionnelle permet aussi, 
dans certains cas, d'augmenter d* autant la masse du support fibreux conferant au 
papier final de meilleures proprietes mdcaniques, notamment en termes de rigiditd, 
de resistance a la traction, a l^clatement et la dechirure. 

25 Parallelement, le fait de diminuer le grammage de couche permet de reduire 

le phenomfcne de cassure au plis qui apparait d'autant plus que le poids de la 
couche est elev6. 

En outre, la nature de la composition de Tinvention est independante de 
30 celle de la couche traditionnelle appliquee, de sorte qu'elle peut etre mise en ceuvre 
quelle que soit V application ulterieure vis6e. 

Dans le proced6 de Tinvention, on peut utiliser tout type de silice choisie 
dans le groupe comprenant les silices colloidaleis, precipices ou pyrogdn6es. 

35 
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On a constate qu'on obtenait de tres bons r£sultats avec des silices 
precipitees de surface specifique comprise entre 150 et 250 m 2 /g. 

De meme, parmi les carbonates de calcium precipites, on peut utiliser un 
5 carbonate de calcium colloidal de surface specifique, avantageusement comprise 
entre 25 et 40 m 2 /g. 

Enfin, par "kaolin calcine", on designe un kaolin calcine a une temperature 
voisine de 1000°C conduisant a un eclatement des aggregats formant le kaolin et k 
10 Telimination d'eau du silicate d'aluminium. 

Lorsqu'on depose ladite composition k base de pigments specifiques a un 
taux superieur a 5g/m 2 , 1'effet b^nefique sur Pimprimabilite existe mais le produit 
devient moins intdressant non seulement economiquement mais egalement du fait 
15 qu'on augmente le poids du papier fini. 

Selon une forme de realisation avantageuse, la composition k base de 
pigments specifiques est deposee sur le support fibreux a raison d*au moins 1 
gramme par metre carre, avantageusement entre 1 .et 3 g/m 2 . 

20 

Pour une valeur de depot inferieure k 1 g/m 2 , on constate en efifet que la 
caracteristique d'imprimabilite n'est pas amelioree de maniere significative. 

Pour pennettre a la fois T amelioration de rimprimabilite et le maintien ou 
25 Tamelioration de la porosite par rapport a un papier monocouche, la composition k 
base de pigments specifiques est exclusivement constitude de silice. 

On a observe, en effet, que de fayon tres surprenante, ce pigment pennettait 
d'atteindre simultandment les deux objectifs et ce, toujours pour une valeur trbs 
30 faible de ddpot sur le support fibreux. II s'ensuit que le papier obtenu convient en 
particulier pour la fabrication de papier technique soumis k des op6rations de 
thermoscellage apres complexage et done susceptible de d&velopper des 
phdnomfenes de cloquage. 
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L*invention concerne egalement un procede pour la fabrication d'un papier 
ou d'un carton, destine a etre imprime par heliogravure ou flexogravure, qui 
consiste : 

• a realiser un support fibreux a partir d'une suspension papetiere, 

5 • puis a enduire le support d'au moins une couche traditionnelle de 

surface, 

• a secher le papier ou le carton ainsi form6, 

• et enfin a calandrer le papier ou le carton obtenu. 

10 Ce precede se caracterise en ce que : 

• on depose prealablement sur le support fibreux au plus cinq 
grammes par metre carre (5 g/m 2 ) d'une composition a base de 
pigments specifiques choisis dans le groupe comprenant la silice, 
le carbonate de calcium precipit6, le kaolin calcin6 seuls ou en 

15 melange ; 

• puis on seche le support fibreux ainsi recouvert avant enduction de 
la couche traditionnelle de surface. 

Comme dcjk dit, le depot de la composition sur le support fibreux est 
20 effectuee a raison d'au plus 5 g/m 2 , ce qui permet egalement de r6duire le 
grammage de la couche traditionnelle et ainsi d'augmenter la masse du support 
fibreux de base, et done les proprietes mecaniques. du papier ou du carton final. 

Avantageusement, le depot de la composition k base de pigments 
25 specifiques sur le support fibreux est r6alis6 par enduction, Tensemble des 
operations etant realis6 dans les conditions habituelles de fabrication de papier ou 
carton couch6. 

En outre, le ddpot de la composition a base de pigments specifiques sur le 
30 support fibreux, puis Fenduction de la couche traditionnelle sonf realises k Taide 
d'une coucheuse classique ou d'une presse encolleuse encore appelde « size 
press », ou d'une presse encolleuse avec pr6dosage encore d6nomm6e « metering 
size press (MSP) ». Les deux enductions sont realis6es soit sur machine k papier, 
soit hors machine. 

35 
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Concernant l'etape de calandrage, elle est effectuee au moyen d'une 
softcalandre ou d'une supercalandre dans les conditions traditionnelles de 
fabrication de papier couche. 

5 Commes deja dit, on constate une tres nette amelioration de la qualite de la 

surface de la couche traditionnelle sur les supports prealablement couches avec la 
composition a base de pigments specifiques de rinvention. 

En particulier, le procede ci-avant decrit permet de fabriquer un papier de 
10 faible grammage qui possede d'excellentes proprietes d'impression en heliogravure 
ou flexogravure, 

N^anmoins, on peut egalement fabriquer selon le meme proced6 un papier 
de grammage elev6 presentant une bonne porositd ainsi qu'une bonne 
15 imprimabilit6, quelque soit le procedd d'impression. 

La maniere de realiser Tinvention et les avantages qui en decoulent 
ressortiront mieux des differents exemples de realisation suivants. 
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Exemple comparatif 1 

On compare les valeurs d'imprimabilit6 et de porosis d'un papier 
monocouche, d'un papier double couche et d'un papier caracteristique de 
5 T invention, dont le point commun est de presenter une couche traditionnelle de 
surface de meme composition. 



♦ Composition et preparation du papier monocouche 

On prepare une sauce d'enduction dont la composition, donnee en parties 
10 ponderales sec/sec, figure dans le tableau ci-apres : 



Pigments 


AMAZON 90 (kaolin) 1 


85 




BLANC SATIN 2 


15 


Agent liant 


ACRONAL A 360 D * 


14 


Agent epaississant 


RHEOCOAT 35 4 


0,4 


Agent insolubilisant 


URECOLLSU 5 


2,3 


Agent dispersant . 


GX 6 


oa 


Agent lubrifiant 


CECAVON CA 350 7 


1 . 



1 : marque deposee, produit commercialise par KAOLIN D'ARVOR 

2 : produit commercialism par SUPRASMIT 

15 3, 5 : marques deposees, produits commercialises par BASF 

4, 6 : marque deposee, produits commercialises par COATEX 
7 : marque deposee, produit commercialise par ELF ATOCHEM 



On d6pose 12,1 g/m 2 de la couche ainsi preparee sur un support fibreux 
20 prealablement fabriqu6, par enduction au moyen d'une coucheuse du type lame 
metallique. On seche et on calandre le papier obtenu. 
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♦ Composition et preparation du papier double couche 



On prepare une premiere sauce d'enduction, correspondant a la premiere 
couche, dont la composition, donnee en parties ponderales sec/sec, figure dans le 
5 tableau ci-apres : 



Pigment 


OMYALITE 90 (Carbonate 
de Calcium naturel) 8 


100 


Agent liant 


ACRONAL A 360 D 


13 


Agent epaississant 


RHEOCOAT 35 


0,4 


Agent insolubilisant 


URECOLL SU 


0,8 


Agent dispersant 


GX 


0,1 



8 : marque deposee, produit commercialise par OMYA 



10 On depose sur machine a papier a Faide d'une coucheuse k barre doseuse ou 

a lame metallique, 6,3 g/m 2 de la sauce d'enduction ainsi prepar6e sur un support 
fibreux prealablement fabriqu6. 

Apres sechage de cette couche, on enduit en ligne une seconde sauce 
15 d'enduction, dont la composition correspond & celle utilis6e dans le papier 
monocouche ci-avant 

On depose 8,1 g/m 2 de cette sauce d'enduction sur la premiere couche, k 
Paide d'une coucheuse k lame metallique. 

20 

On sfeche et on calandre le papier obtenu dans les memes conditions qiie 
precddemment 
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♦ Composition et preparation du papier de Pinvention 

On prepare la composition correspondant au papier de Tinvention, dont les 
5 caracteristiques figurent dans le tableau ci-apres : 



Pigment 


SK 300 DS 9 (Silice 
precipitee) 


100 


Agent liant 


ACRONAL A 360 D 


60 


Agent insolubilisant 


URECOLL SU 


1 


Agent dispersant 


GX 


0,1 



9 cmarque d£pos6e, produit commercialism par DEGUSSA 



10 La surface specifique de la silice utilisee est d'environ 200 m 2 /g. 

On depose k Faide d'une coucheuse a barre doseuse^ 2,9 g/m 2 de la 
composition ainsi preparee sur un support fibreux. 

15 Apres sechage, on depose 8 g/m 2 d'une sauce d'enduction dont la 

composition est identique a celle du papier monocouche precedemment fabriqud. 

On seche et on calandre ensuite le papier obtenu dans les memes conditions 
que precedemment 

20 

On a regroupe dans le tableau ci apres les r^sultats d'imprimabilit6 et de 
porositd des differents papiers ainsi fabriqu6s. 

L*6valuatiqn de Fimprimabilit6 est efFectu6e par la technique de l'Hdliotest, 
25 qui consiste k mesurer la distance du vingti&me point manquant sur Pimpression 
d'une bande de papier, k l'aide d'un appareil connu sous le nom « d'appareil 
IGT ». Les resultats sont donn6s en millimetres. 
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La mesure de la porosite SCAN est effectuee par la technique de 
LORENTZEN, Les resultats sont donnes en cm 3 / m 2 .s. 





rapier 
monocouche 


rapier double 
coucbe 


rapier de 
Plnvention 


Imprimabilit£ 
(H£Iiotest-mm) 


23 


18 


82 


Forosit£ 


820 


630 


1100 


Resistance au 
cloquage k 190°C 
apres complexage 
avec de 
{'aluminium 18 
micrometres 


cloquage 


cloquage 


pas de cloquage 


lirammage du 
papier couch£ 
(g/m 2 ) 


67 


69,3 


65,8 


Voids de coucbe 
totale (g/m 2 ) 


12,1 


14,4 


10,9 



5 



On observe done une forte augmentation de nmprimabilite" dans le cas du 
papier de I'invention. De plus, rimprirnabilite" est augmented et ce, malgrd un 
dep6t de la composition extremement faible, de 1'ordre de 3g/m 2 . Ce faible d6p6t 
de composition permet de diminuer sensiblement le poids de la couche 
10 traditionnelle (10,9 g/m 2 ) et done d'ameliorer nettement la porosis (1100) par 
rapport a celle d'un papier monocouche traditionnel (820). II s'ensuit que Ton 
n'observe pas de cloquage avec le papier de l'invention lorsqu'il s'agit d'un papier 
complex6, soumis a une operation de thermoscellage. 

15 On note que le papier double couche standard prdsente une imprimabilitd du 

niveau du papier monocouche malgr6 un poids de couche total superieur. Ce 
resultat n'est pas surprenant dans la mesure ou le double couchage standard 
n'engendre pas toujours une augmentation de l'imprimabilitd pour des poids de 
couche faibles, infeneurs a 16 g/m 2 du fait de la n6cessit6 de diluer les bains de 

20 couchage pour limiter le depot de couche. 
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Exempli e comparatif 2 

On compare les valeurs d'imprimabilite et de porosit6 de trois papiers 
5 double couche et trois papiers caracteristiques de Tinvention, dont la couche 
traditionnelle de surface pr6sente trois compositions differentes. 



On a represents dans la tableau suivant la composition donnee en parties 
. ponderales sec/sec, de ces trois couches traditionnelles de surface: 

10 





couche de 
surface 1 


couche de 
surface 2 


couche de 
surface 3 




AMAZON 90 
OMYALITE 90 


88 
12 


50 
50 


100 


Agent liant 


ACRONAL 
A360D 


13 


13 


13 


Agent 
epaississant 


RHEOCOAT 35 


0,4 


0,4 


0,4 


Agent 
lubrifiant 


CECAVONCA 
350 


1 


1 


1 


Agent 
insolubilisant 


URECOLLSU 


0,7 


0,7 


0,7 


Agent 
dispersant 


GX 


0,1 


0,1 


0,1 
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♦ Composition et preparation du papier double couche 



On prepare une sauce d'enduction dont la composition donnee en parties 
5 ponderales sec/sec, figure dans le tableau suivant : 



Pigments 


AMAZON 90 


34 




OMYALITE 90 


66 


Agents Hants 


ACRONAL A 360 D 


13 




ACTISIZE 80 10 


11 


Agent lubrifiant 


CECAVON GA 350 


0,3 


Agent insolubilisant 


URECOLLSU 


1 


Agent dispersant 


GX 


0,1 



10 : marque deposee, produit commercialise par ROQDETTE 



10 Sur un support fibreux prealablement prepar6, on enduit la couche ainsi 

preparee a raison de 9 g/m 2 a Faide d'une coucheuse a barre doseuse ou lame 
metallique. 

On depose ensuite 10 g/m 2 de la couche de surface 1 a Faide d'une 
15 coucheuse type lame metallique. 

On fabrique ensuite deux autres papiers double couche avec la couche de 
surface 2 puis avec la couche de surface 3, toutes deux deposdes k raison de 10 
g/m 2 sur la premiere couche 
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♦ Composition et preparation du papier de 1'invention 



On prepare une sauce d'enduction dont la composition donn£e en parties 
5 ponderales sec/sec, est : 



Pigment 


SK 300 DS 


100 


Agent liant 


ACRONAL A 360 D 


20 




ACTISIZE 80 


20 


Agent lubrifiants 


CECAVON CA 350 


0,3 


Agent insolubilisant 


URECOLL SU 


1 


Agent dispersant 


GX 


0,1 



On depose k 1'aide d'une coucheuse type barre doseuse, 3 g/m 2 de cette 
sauce d'enduction sur un support fibreux prealablement fabriqu6, 

10 

Apres sechage, on enduit la couche de surface 1. 



On repete la meme operation avec les couches de surface 2 et 3, toutes trois 
deposees a raison de 10 g/m 2 sur la premiere couche, a Taide d'une coucheuse k 
15 lame metallique. 

Apres sechage et calandrage dans des conditions identiques, on a evalu6 les 
resultats d'imprimabilite par Heliotest, et la porosite SCAN des differents papiers 
obtenus. 
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Napier double coucbe 


rapier de 1' invention 




Couche de 
surface 1 


Couche de 
surface 2 


Couche de 
surface 3 


Couche de 
surface 1 


Couche de 
surface 2 


Couche de 
surface 3 


impnmabilite 
Heliotest 


25 


37 


38 


> 110 


>110 


>110 


Porosit6 
SCAN 


160 


150 


200 


1100 


930 


1500 


Poids de 
couche total 


19 


19 


19 


13 


13 


13 


grammage du 
papier final 
(g/m 2 ) 


95 


95 


95 


89 


89 


89 



On constate done que le papier de Tinvention presente une imprimabilit6 
excellente par rapport a un papier double couche traditionnelle et ce, avec une 

5 couche de surface de composition identique. De plus, le poids de couche est 
nettement inferieur par rapport a un papier double couche, de sorte que le 
grammage du papier final est reduit d'autant. De meme, on note une porositd 
excellente du papier de l'invention. On obtient egalement d'excellents rdsultats 
d'Heliotest avec le papier de l'invention (>110), et ce quelque soit la composition 

10 pigmentaire de la couche de surface. L'invention permet done de modifier avec une 
grande souplesse la nature de la composition de la couche de surface, et notamment 
de choisir des pigments peu chers, ou plus blancs, ou encore favorables au 
developpement du brillant ou de la matit6 de la surface tout en assurant une bonne 
imprimabilit6. 

15 

Exemple comparatif 3 

On compare les valeurs d'imprimabilit6 et de porositd d'un papier 
monocouche et d'un papier caracteristique de rinvention, dont la composition 
20 recouvrant le support fibreux contient des pigments de nature differente. 
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♦ Composition et preparation du papier monocouche 

On enduit un support fibreux prealablement prepare d'une couche 



traditionnelle, dont la composition est : 

5 



Pigments 


AMAZON 90 (kaolin) 1 


85 




BLANC SATIN 2 


15 


Agent liant 


ACRONAL A 360 D 3 


16 


Agent epaississant 


RHEOCOAT 35 4 


0,3 


Agent lubrifiant 


CECAVON CA 350 7 


0,9 



On depose 8,9 g/m 2 de cette couche sur Ie support fibreux k l'aide d'une 
coucheuse a barre doseuse. Le support est ensuite s6ch£ puis calandrS. 



10 ♦ Composition et preparation du papier de I'invention 

On prepare 3 compositions differentes referencees ci-apres A, B, C. 



Composition A 



pigment 


SK300 DS 


100 


Agent liant 


ACRONAL A 360 D 


60 


Agent insolubilisant 


URECOLL SU 


1 



15 



On depose 2,2 g/m 2 de cette composition sur le support fibreux a l'aide 
d'une coucheuse a barre doseuse. 

Apres sechage, on enduit ensuite la couche traditionnelle, dont la 
20 composition est identique a celle du papier monocouche ci-avant preparee, a raison 
de 7,8 g/m 2 . 
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Composition B 



Pigment 


PCC COLLOIDAL " 
(carbonate de calcium 
precipite) 


100 


Agent liant 


ACRONAL A 360 D 


20 


Agent insolubilisant 


URECOLL SU 


1 



11 : marque deposee, produit commercialism par FAXE KALK 

5 

On depose 2,3 g/m2 de cette composition sur le support fibreux base a l'aide 
d'une coucheuse k baire doseuse. 



Apres sechage, on enduit la couche traditionnelle preparee pour le papier 
10 monocouche, a raison de 7,8 g/m 2 . 



Composition C 



Pigment 


PCC COLLOIDAL 
SK300DS 


50 
50 


Agent liant 


ACRONAL A 360 D 


20 


Agent insolubilisant 


URECOLL SU 


1 



15 On depose 2,6 g/m 2 de cette composition sur le support fibreux de base a 

l'aide d'une coucheuse a barre doseuse. 

Apres sechage, on enduit la couche traditionnelle, dont la composition est 
identique a celle du papier monocouche ci-avant preparde, a raison de 6,2 g/m J . 
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On a regroupe dans les tableaux suivants les resultats de Fimprimabilite et 
de la porosite dcs differents papiers obtenus. 





papier 
monocouche 


Papier A 


Papier B 


Papier C 


Imprimabilitl 
(Heliotest) 


18 


94 


49 


63 


Porosit6 


760 


570 


480 


290 


Poids de 
couche total 
(g/m 2 ) 


8,9 


10 


10,2 


8,8 


Grammage 
papier (g/m 2 ) 


46 


46,5 


46,5 


70 



5 



On constate done une amelioration importante de Fimprimabilite du papier 
de rinvention par rapport a un papier monocouche. 

Suivant le choix des pigments de la composition de Finvention, il est 
10 possible soit de favoriser le gain d'imprimabilitS (papier A, C), soit de favoriser le 
maintien eleve de la porosit6 (papier A). Le papier A permet de realiser ces deux 
objectifs et peut etre utilise notamment pour la fabrication de papiers techniques. 
Dans les cas, oi on ne se preoccupe pas de la porosity, on choisira les autres 
pigments. 

15 

II ressort done de Fexpose que Finvention presente un grand nombre 
d'avantages. 

En effet, elle propose un papier pour heliogravure ou flexogravure qui 
20 presente une imprimabilite fortement amelioree par rapport aux papiers 
monocouche et double couche, connus jusqu'alors, tout en conservant une porosit6 
proche de celle d*un papier monocouche. 
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De la sorte, cette invention peut etre utilisee dans de nombreuses 
applications, notamment lorsqu'il est necessaire d*adjoindre un materiau barriere, 
tel que de Taluminium, le polyethylene, le polypropylene ou le polyester a un 
papier couche, sans risquer le phenomene de cloquage lors du thermoscellage. 

5 

De meme, le faible grammage de la composition incorporee entre le support 
fibreux et la couche standard traditionnelle peimet non seulement de diminuer de 
fa9on appreciable le grammage du papier final, mais egalement dans certains cas, 
de renforcer d'autant le poids du support fibreux, de sorte k ameliorer ses 
10 propriet6s m6caniques. 

De meme, le grammage reduit du papier fini permet d'^viter les 
phenomenes de cassure aux plis. 

15 Par ailleurs, ce papier peut etre fabrique par un proced6 mettant en ceuvre 

des techniques usuelles telles que Tenduction par coucheuse, par size press ou 
encore metering size press (MSP). 

On obtient ainsi des complexes utilisables dans Temballage alimentaire dont 
20 les proprietds d*imprimabilit6 et de thermoscellage sont fortement ameliorees. 
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RFVENDICATTONS 

1/ Papier ou carton a imprimabilite amelioree, destin6 a etre imprime par 
heliogravure ou flexogravure, constitue d'un support fibreux enduit d'au moins une 
5 couche traditionnelle de surface caracterise en ce qu'il comporte entre le support 
fibreux et la couche traditionnelle de surface, une couche d'une composition a base 
de pigments specifiques destinee a ameliorer le contact de la couche traditionnelle 
de surface avec 1'encre d'impression, ladite composition d'une part, comprenant au 
moins un pigment specifique choisi dans le groupe comprenant la silice, le 
10 carbonate de calcium precipite (PCC), le kaolin calcin6 seuls ou en melange, et 
d'autre part 6tant d^posee sur le support fibreux a raison d'au plus cinq grammes 
par metre carre (5 g/m 2 ). 

21 Papier ou carton selon la revendication 1, caracterise en ce que la 
15 composition a base de pigments specifiques est exclusivement constitute de silice 
permettant, outre Amelioration de 1 'imprimabilite de maintenir une porosis 
elev6e. 

3/ Papier ou carton selon Tune des revendi cations 1 a2, caracterise en ce 
20 que la composition a base de pigments specifiques est deposee k raison d'au moins 
1 gramme par metre carr6 (1 g/m 2 ), avantageusement entre un et trois grammes par 
metre carre (1 et 3 g/m 2 ). 

4/ Procede pour la fabrication d'un papier ou d'un carton, destine k etre 
25 imprimt par heliogravure ou flexogravure, qui consiste : 

• k realiser un support fibreux k partir d'une suspension papetiere, 

• puis a enduire le support d'au moins une couche traditionnelle de 
surface, 

• k s^cher le papier ou le carton ainsi form6, 

30 • et enfin a calandrer le papier ou le carton obtenu, 

C2Eact6risi en ce que : 

• on depose prtalablement sur le support fibreux au plus cinq 
grammes par metre carr6 (5 g/m 2 ) d'une composition k base de 
pigments specifiques choisis dans le groupe comprenant la silice, 

35 le carbonate de calcium pr£cipit£, le kaolin calcind seuls ou en 

melange ; 
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• puis on seche le support fibreux ainsi recouvert avant enduction de 
la couche traditionnelle de surface. 

5 5/ Procede selon la revendication 4, caracterise en ce que le depot de la 

composition a base de pigments specifiques sur le support fibreux est realise par 
enduction. 

6/ Proced6 selon la revendication 5, caracterise en ce le depot de la 
10 composition a base de pigments specifiques sur le support fibreux, puis Tenduction 
de la couche traditionnelle sont realises a Taide d'une coucheuse, ou d'une presse 
encolleuse (size press), ou d'une presse encolleuse avec prddosage (meterig size 
press (MSP)). 
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PAPER OR BOARD WITH IMPROVED PRINTABILITY 

The invention relates to a paper or board with 
improved printability, intended to be printed by 
gravure or flexographic printing. It also relates to 
the process for manufacturing such a paper or board. 

Gravure and flexographic printing are printing 
techniques well known to those skilled in the art. 

Gravure printing essentially consists in 
pressing the paper to be printed onto an etched . 
cylinder, the surface of which consists of a multitude 
of cells having a size of approximately 30 to 100 
micrometres which are filled with fluid ink. Because of 
its fluidity, the surface of the ink forms a meniscus 
inside each cell, which meniscus tends to deform during 
rotation of the cylinder and thus reduce the contact 
between the ink and the paper to be printed. 

Flexographic printing is a" process which relies 
on the same principles as those of gravure printing, 
apart from the fact that the printing elements instead 
of being in the form of hollows are in relief. As . 
previously, the quality of the printing depends on 
there being intimate contact between the ink and the 
paper. 

Moreover, it is known that .for certain 
"high-performance 1 ' papers, especially those whose 
coating composition includes a high proportion of 
binders together with specific additives, as well as 
for coated boards, it is often difficult to achieve 
good printability when printing by the gravure or 
flexographic process. 

The problem posed is therefore that of 
improving the printability of papers printed by the 
gravure or flexographic printing technique while 
seeking to improve this contact between the ink and the 
paper. 
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To improve the printability, two different 
techniques are available: 

- increasing the coat weight, whether in the case 
of a single-ply paper or in the case of a 

5 two-ply paper; 

- improving the surface finish of the single-ply 
or two-ply paper by a mechanical calendering 
action, that is to say by making the coated 
sheet pass, with pressure applied, between 

10 heated metal rollers and resilient rollers, this 

corresponding to a supercalendering or 
"soft -calendering" operation. 

The technique consisting in increasing the 
weight of the coat is not satisfactory in so far as it 

15 cannot be applied in order to obtain papers with a low 
grammage, for example about 4 0 to 45 g/m 2 , the 
mechanical properties of which would be too greatly 
affected by the increase in the weight of the coat to 
the detriment of the fibrous mass. Furthermore, 

20 increasing the grammage of the paper or of its coat 
inevitably leads to a reduction in the folding 
resistance . 

Moreover, and above all, even if the 
printability is improved it still remains, however, 

25 insufficient and the increase in coating weight in the 
first case or the calendering operation in the second 
case inevitably results in the porosity being, reduced 
and therefore the paper being closed to the air, 
whereas as high as possible a porosity is absolutely 

3 0 essential for certain high-performance papers, such as 
those, complexed with barrier materials. The term 
"barrier materials'? should be understood to mean 
materials which form in particular, a barrier to 
greases, to gases and to water and. water, vapour, such 

35 as polyethylene, polypropylene or polyester films or an 
aluminium foil, for example paper- aluminium- 
polyethylene assemblies. 

This is because these complexes, used in 
packaging, are generally subjected to heat -sealing 
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operations, for example polyethylene-polyethyene heat 
sealing in the abovementioned case, often causing the 
appearance of . a blistering phenomenon. More 
specifically, the heat-sealing operation may cause 
blisters or air bubbles to form, these being due to the 
vaporization of the water contained in the paper, the 
solvent or the size. In the case of a paper of low 
porosity, the vapours formed cannot escape through the 
latter, therefore causing the paper medium to separate 
from the barrier coat in the welding zones. . 

In order to avoid the blistering phenomenon, it 
is necessary to use a single -ply paper, that is to say 
a medium coated with a pigment -based coat, which paper 
has good porosity, especially compared with a two-ply 
paper. Even though the porosity is satisfactory and the 
paper consequently exhibits good resistance to 
blistering in the possibly heat-sealed zones, its 
printability unfortunately remains inadequate. 

One is therefore confronted with two main 
problems, namely that of improving the printability on 
the one hand and that of maintaining the level of 
porosity of a single-ply paper on the other hand, for 
which problems the solutions proposed hitherto have a 
radically opposite effect since use is made in the 
first case of an increase in the coating weight and in 
the second case of densif ication, these two solutions 
resulting in a reduction in the porosity. 

In other words, none of the techniques 
described above - whether, increasing the weight of the 
coat, the double coating or the calendering of a 
single-ply or two-ply paper - allows the printability 
of the paper to be improved without considerably 
reducing its porosity. 

A paper intended to be printed by flexographic 
printing has also been proposed in document 
EP-A-O, 337,771 . That document describes, in its Example 
1, a medium coated with two coats, respectively a first 
coat based on bentonite and a second coat consisting of 
an aqueous solution of kaolin and of an acrylic 
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copolymer. As the results show, the percentage of 
missing dots remains relatively high (about 5%) so that 
the printability cannot be regarded as being 
satisfactory. 

Moreover, document FR-A-1, 449, 148 describes a 
printing paper covered with a double layer of a light 
coating in which the first coat consists of an aqueous 
stock containing 15 to 50% satin white. In addition, it 
is mentioned that the paper is necessarily calendered 
after coating with the first coat, thereby increasing 
the number of steps needed in the manufacturing 
process. 

At. the same time, attempts are made in some 
applications to . reduce the grammage of the product 
obtained without correspondingly degrading the 
mechanical properties, this being done, in particular, 
for economic reasons. Nevertheless, in some cases, 
attempts are made to reduce only the grammage of the 
coating so as to be able to transfer this weight saving 
to the fibrous medium, thus allowing the mechanical 
properties of the final product to be enhanced. 

The subject of the invention is therefore a 
novel type of paper intended to be printed by gravure 
or flexographic printing, making it possible to : solve 
all the problems briefly mentioned above and 
especially: 

to improve the printability by seeking to 
increase the contact between the ink and the., 
paper medium, 

to maintain the porosity, particularly in the 
case of complexed high-performance papers and 
optionally, to reduce the grammage. of. the 
product obtained without degrading. its 
mechanical properties. 

To solve the problem relating to printability, 
the invention proposes a paper or board with improved 
printability which is intended to be printed by gravure 
or flexographic printing and consists of a fibrous 
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medium coated with at least one conventional surface 
coat . 

This paper or board. is characterized in that it 
includes/ between the fibrous medium and the 
5 conventional surface coat, a coat of a composition 
based on specific pigments and intended to improve the 
contact between the conventional surface coat and the 
printing ink, the said^ composition on the one hand 
including at least one pigment chosen from, the group 
10 comprising silica, precipitated calcium carbonate (PCC) 
and calcined kaolin,, on their own or as a mixture, and 
on the other hand being deposited on the fibrous medium 
in an amount not exceeding five grams per square metre 
(5 g/m 2 ) . 

15 In the rest of the description and in the 

claims, the term "conventional surface coat" should be 
understood to mean a surface coat comprising pigments, 
binders and additives, having characteristics suitable 
for the subsequent application, for example paper for 

20 packaging, printing paper for publishing, paper for 
complexing, board, etc. The compositions of these 
conventional surface coats therefore depend on the 
application envisaged and are perfectly well known to 
those skilled in the art. 

25 In other words, the invention consists in 

inserting, between the fibrous medium and the 
conventional surface coat, whether in the case of a 
single-ply or two-ply paper or board, a very small 
quantity of a composition comprising pigments having 

30 specific properties, which, by allowing the surface of 
the conventional coat to be improved, makes it possible 
for the printability to be improved spectacularly, by 
virtue of a more regular contact with the printing ink. 
At the same time, depositing the composition of the 

35 invention on the fibrous medium makes it possible for 
the said medium to have a very uniform surf ace 
microporosity, which also helps to improve the 
printability. 
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Furthermore, the improvement in printability is 
so great, even when the composition of the invention is 
deposited on the fibrous medium in a very small amount, 
that it is possible to reduce the amount of the 
5 conventional coat deposited, thereby resulting not only 
in a marked reduction in the grammage of the final 
paper (by approximately 10%), without thereby degrading 
its mechanical properties, but also, depending on the 
choice of pigment, in the porosity of the paper or 

10 board obtained being maintained or even improved. The 
reduction in the amount of conventional coat deposited 
also makes it possible, in some cases, to 
correspondingly increase the mass of the fibrous 
medium, giving the final paper superior mechanical 

15 properties, especially in terms of stiffness, tensile 
strength, burst strength and tear strength. 

At the same time, the fact of decreasing the 
coat weight makes it possible to reduce the phenomenon 
of breaking at folds, which becomes more prevalent the 

20 higher the coat weight. 

Furthermore, the nature of the composition of 
the invention is independent of that of the 
conventional coat applied, so that it can be used 
whatever the intended subsequent application. 

25 In the process of the invention, it is possible 

to use any type of silica chosen from the group 
comprising colloidal/ precipitated or pyrogenic 
silicas . 

It has been found that very good results are 
30 obtained using precipitated silicas having a specific 
surface area of between 150 and 250 m 2 /g. 

Likewise, among the precipitated calcium 
carbonates, a colloidal calcium carbonate 

advantageously having a specific surface area of 
35 between 25 and 40 m 2 /g may be used. 

Finally, the term "calcined kaolin* should be 
understood to mean a kaolin calcined at a temperature 
of about 1000°C, resulting in a disintegration of the 
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aggregates forming the kaolin and in the removal of 
water from the aluminium silicate. 

When the said composition based on specific 
pigments is deposited in an amount greater than 5 g/m 2 , 
5 the beneficial effect on the printability remains but 
the product becomes less beneficial, not only 
economically but also due to the fact that the weight 
of the finished paper increases. 

According to one advantageous embodiment, the 
10 composition based on specific pigments is deposited on 
the fibrous medium in an amount of at least one gram 
per square metre, advantageously between 1 and 3 g/m a . 

For an amount deposited of less than 1 g/m 2 , it 
is found in fact that the printability characteristic 
, 15. - is not improved significantly. 

In order both to improve the printability and 
to maintain or improve the porosity compared with a 
single-ply paper, the composition based on specific 
pigments consists exclusively of silica. 
2 0 This is because it has been found that, very 

surprisingly, this pigment allows the two objectives to. 
be achieved at the same time, this being so even for a 
very small amount deposited on the fibrous medium. It 
follows that the paper obtained is suitable in 
25 particular for the manufacture of high-performance 
paper subjected to heat-sealing operations before 
complexing and therefore liable to be subject to 
blistering phenomena. 

The invention also relates to a process for the. 
30 manufacture of a paper or of a board, intended to be 
printed by gravure or flexographic printing, which 
consists : : 

• in producing a fibrous medium from a paper 
suspension, 

35 • then in coating the medium with at least one 

conventional surface coat, 

• in drying the paper or the board thus formed, 

• and finally in calendering the paper or board 
obtained. 
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This process is characterized in that: 

• at least five grams per square metre (5 g/m 2 ) 
of a composition based on specific pigments 
chosen from the group comprising silica, 

5 precipitated calcium carbonate and calcined 

kaolin, on their own or as a mixture, are 
deposited beforehand on the fibrous medium; 

• and then the fibrous medium thus covered is 
dried before it is coated with the 

10 conventional surface coat. 

As already stated, the composition is deposited 
on the fibrous medium in an amount not exceeding 5 g/m 2 , 
thereby also making it possible to reduce the grammage 
of the traditional coat and thus increase the mass of 

15 the fibrous base medium and therefore the mechanical 
properties of the final paper or board. 

Advantageously, the composition based on 
specific pigments is deposited on the fibrous medium by- 
coating, all of the operations being carried out under 

20 the usual conditions for manufacturing a coated paper 
or board . 

Furthermore, the deposition of the composition 
based on specific pigments on the fibrous medium 
followed by the coating with the conventional coat are 
25 carried out using a conventional coater or a size 
press, or a metering size press (MSP).. The, two coating 
operations are carried out either on or off a paper 
machine. 

With regard to the calendering step, this is 
30 carried out by means of a soft calender or a 
supercalender under the conventional conditions of 
manufacturing coated paper. 

As already stated, a very marked improvement is 
found in the quality of the surface of the conventional 
35 coat on media precoated with the composition based on 
specific pigments of the invention. 

In particular, the process described above 
allows a paper of low grammage to be manufactured which 
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has excellent printing properties in gravure or 
flexographic printing. 

Nevertheless, it is also possible to 
manufacture, using the same process, a paper of high 
5 grammage having good porosity as well as good 
printability, whatever the printing process. 

The way in which the invention is realized and 
the advantages which stem therefrom will become more 
clearly apparent from the various illustrative examples 
10 which follow. 

Comparative Example 1 

The printability and porosity values of. a 
single-ply paper, of a two-ply paper and of a paper 
characteristic of the invention are . compared, the 
15 common point of which is to present a conventional 
surface coat of the same composition. 

• Composition and preparation of the single-ply paper 

20 A coating slip is prepared, the composition of 

which, given in dry/dry parts by weight, is shown in 
the table below: 



Pigments 


AMAZON 90 (kaolin) 1 


85 




SATIN WHITE 2 . 


15 


. Binder 


ACRONAL A 3 60 D 3 


14 


Thickener 


RHEOCOAT 35* 


0.4 


Insolubilizing 


URECOLL SU 5 


2.3 


agent 






Dispersant 


GX S 


0.2 


Lubricant 


CECAVON CA 350 7 


- 1 



1: registered trade mark, product sold by Kaolin d'Arvor 



25 2: product sold by Suprasmit 

3, 5: registered trade marks, products sold by BASF 

4, 6: registered trade mark, products sold by Coatex 
7: registered trade mark, product sold by Elf Atochem 

By coating, by means of a coater of the 
30 metal-blade type, 12.1 g/m 2 of the composition thus 
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prepared are deposited on a fibrous medium manufactured 
beforehand. The paper obtained is dried and calendered. 

• Composition and preparation of the two-ply paper 

5 

A first coating slip, corresponding to the 
first ply, is prepared, the composition of which, given 
in dry/ dry parts by weight, is shown in the table 
below: 

10 



Pigment 


OMYALITE 90 (natural 
calcium carbonate) 8 


100 


Binder 


ACRONAL A 3 60 D 


13 


Thickener 


RHEOCOAT 3 5 


0.4 


Insolubilizing 
agent 


URECOLL SU 


0.8 


Dispersant 


GX 


0.1 



8: registered trade mark, product sold by OMYA 



Using a coater with a metering bar or metal 
blade, 6.3 g/m 2 of the coating slip thus prepared are 
15 deposited, on a paper machine, onto a fibrous medium 
manufactured beforehand. 

After this coat has been dried, a second 
coating slip is coated in. line, the composition of 
which corresponds to that used in the above single-ply 
2 0 paper. 

Using a coater with a metal blade, 8.1 g/m 3 of 
this coating slip are deposited on the first coat. 

The paper obtained is dried and calendered 
under the same conditions as previously. 

25 
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• Composition and preparation of the paper of the 

invention 



The composition corresponding to the paper of 
5 the invention is prepared, the characteristics of which 
are shown in the table below: 



Pigment 


SK 300 DS 9 
(precipitated silica) 


100 


Binder 


ACRONAL A 3 60 D 


60 


Insolubilizing 
agent 


URECOLL SU 


1 


Dispersant 


GX 


0.1 



9: registered trade mark, product sold by Degussa 



10 The specific surface area of the silica used is 

approximately 200 m 2 /g. 

Using a coater with a metering bar/ 2.9 g/m 2 of 
the composition thus prepared is deposited on a fibrous 
medium. 

15 After drying, 8 g/m 2 of a coating slip, the 

composition of which is identical to that of the 
single-ply paper manufactured previously, are 
deposited. 

Next, the. paper obtained is dried and 
20 calendered under the same conditions as previously. 

The printability and porosity results of the 
various papers thus manufactured are given in the table 
below . 

The printability is evaluated using the 
25 Heliotest technique; which consists in measuring the 
distance of the twentieth missing dot on the printing 
of a paper strip using an apparatus known by the name 
n IGT Analyser" . The results are given in millimetres. 

The SCAN porosity is measured using the 
30 Lorentzen technique. The results are given in cm 3 /m 3 .s. 
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paper 


iwo-piy 
paper 


Paper of the 
invention. 


Heliotest 
printability 
(mm) 


23 


18 


82 


Porosity 


820 


630 


1100 


Blistering 
resistance at 
190°C after 
complexing 
with 18 /xm 

axuin j. xi x umi 


blistering 


blistering 


no blistering 


Grammage of 
the coated 
paper (g/m 2 ) 


67 


69.3 


65.8 


Total coat 
weight (g/xa a ) 


12 .1 


14.4 


10.9 



A great improvement in printability may 
therefore be seen in the case of the paper of the 
5 invention. In addition, the printability is improved 
despite an extremely small amount of the composition 
being deposited, about 3 g/m 2 . This small amount, of 
composition deposited makes it possible to 
significantly reduce the weight of the conventional 

10 coat (10.9 g/m 2 ) and therefore to markedly improve the . 
porosity (1100) compared with that of a conventional 
single-ply paper (820) . It follows that no blistering 
is observed with the paper of the invention when this 
is a complexed paper subjected to a heat-sealing 

15 operation. 

It should be noted that the standard two-ply 
paper has the level of printability of the single-ply 
paper despite a greater total coat weight . This result 
is not surprising in so far as the standard double 

20 coating does not always increase the printability for 
low coat weights, of less than 16 g/m 2 , because of the 
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need to dilute the coating baths in order to limit the 
amount of coating deposited. 

Comparative Example 2 

5 

The printability and porosity values of three 
two-ply papers and three papers characteristic of the 
invention are compared, the conventional surface coat 
of which has three different compositions . 
10 Shown . in the following table is the 

composition, given in dry/dry parts by weight, of these 
three conventional surface coats: 





Surface 
coat 1 


Surface 
coat 2 


Surface 
coat 3 


Pigment 


AMAZON 90 
OMYALITE 90 


88 
12 


50 
50 


100 


Binder 


ACRONAL 
360 D. 


13 


13 


13 


Thickener 


RHEOCOAT 35 


0.4 


0.4 


0.4 


Lubricant 


CECAVON CA 
350 


1 


1 


1 


Insolubilizing 
agent 


URECOLL SU 


0.7 


0.7 


0.7 


Dispersant 


GX 


0.1 


0.1 


0-1 



15 • Composition and preparation of the two-ply paper 

A coating slip is prepared, the composition of 
which, given in dry/dry parts by weight, is shown in 
the following table: 

20 



2 5 
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Pigments 


AMAZON 90 


34 




OMYALITE 90 


66 


Binders 


ACRONAL A 3 60 D 


13 




ACTISIZE 80 


•l 

11 


Lubricant 


CECAVON CA 350 


0.3 


Insolubilizing 


URECOLL SU 


1 


agent 






Dispersant 


GX 


0.1 



10: registered trade mark, product sold by Roguette 



A fibrous medium prepared beforehand is coated 
with the coating slip thus prepared, in an amount of 
5 9 g/m 2 , using a coater with a metering bar or a metal 
blade . 

Next, 10 g/m 2 of the surface coat 1 are 
deposited using a coater of the metal-blade type. 

Next, two other two-ply papers are manufactured 
10 with the surface coat 2 and then with the surface coat 
3, both coats being deposited in an amount of 10 g/m 2 on 
the first coat. 

• . Composition and preparation of the paper of the 
15 invention 



A coating slip is prepared, the composition of 
which, given in dry/ dry parts by weight, is : 



Pigment 


SK 300 DS 


100 


Binder 


ACRONAL A 360 D 


20 




ACTISIZE 80 


20 


Lubricant 


CECAVON CA 3 50 


0.3 


Insolubilizing 


URECOLL SU 


1 


agent 






. Dispersant 


GX 


0.1 



20 

Using a coater of the metering-bar type, 3 g/m 2 
of this coating slip are deposited on a fibrous medium, 
manufactured beforehand. 



# # # 

-15 - 

After drying, the surface coat 1 is deposited. 

The same operation is repeated with the surface 
coats 2 and 3, all three coats being deposited in an 
amount of 10 g/m 2 on the first coat, using a coater with 
5 a metal blade. 

After drying and calendering under identical 
conditions, the Heliotest printability results and the 
SCAN porosity of the various papers- obtained were 
evaluated. 





Two-ply paper 


Paper of the invention 




Surface 
coat 1 


Surface 
coat 2 


Surface 
coat 3 


Surface 
coat 1 


Surface 
coat 2 


Surface 
coat 3 


Heliotest 
print - 
ability 


25 


37 


38 


> 110 


> 110 


> 110 


SCAN 
porosity 


160 


150 


200 


1100 


930 


1500 


Total 
coat 
weight 
(g/m 3 ) 


19 


19 


19 


13 


13 


13 


Grammage 
of the 
final 
paper 
(g/m 2 ) 


95 


95 


95 


89 


89 


89 



It. may thus be seen that the paper of the 
invention exhibits excellent printability compared with 
a conventional two-ply paper, this being so with a 

15 surface coat of identical composition. In addition, the 
coat weight is markedly less than that of a two-ply 
paper so that thei grammage of the final paper is 
correspondingly reduced. Likewise, it will be noted 
that the paper of the invention has an excellent 

20. porosity. Excellent Heliotest results (>110) are also 
obtained with the paper of the invention, whatever the 
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pigmentary composition of the surface coat. The 
invention therefore makes it possible to modify, in a 
very flexible manner, the nature of the composition of 
the surface coat, and in particular makes it possible 
5 to choose inexpensive, or whiter, pigments, or else 
those which are favourable to the development, of a 
glossy or matt surface, while still ensuring good 
printability. 

10 Comparative Example 3 

The printability and porosity values of a 
single-ply paper and of a paper characteristic of the 
invention are compared, the composition of which paper 
15 characteristic of the invention, covering the fibrous 
medium, contains pigments of different type. 

• Composition and preparation of the single-ply paper 

2 0 A fibrous medium prepared beforehand is coated 

with a conventional coat, the composition of which is: 



Pigments 


AMAZON 90 (kaolin) 1 


85 




SATIN WHITE 2 , 


15 


Binder 


ACRONAL A 3 60 D 3 


16 


Thickener 


RHEOCOAT 35* 


0.3 


Lubricant 


CECAVON CA 350 7 


0.9 



Using a coater with a metering bar, 8.9 g/m 2 of 
25 this coating slip are deposited on the fibrous medium. 
Next, the medium is dried and calendered. 
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• Composition and preparation of the paper of the 

invention 

5 Three different compositions, identified below 

by the references A, B, C, are prepared. 



Composition A 



Pigment 


SK 300 DS 


100 


Binder 


ACRONAL A 360 D 


60 


Insolubilizing 
agent. 


. URECOLL SU 


1 



10 

Using a coater with a metering bar, 2.2 g/m 2 of 
this composition are deposited on the fibrous medium. 

After drying, the conventional coat, the 
composition of which is. identical to that of the 
15 single-ply paper prepared beforehand, is then coated in 
an amount , of 7.8 g/m 2 . 



Composition B 



Pigment 


COLLOIDAL PCC 11 . 
(precipitated calcium 
carbonate) 


100 


Binder. . 


ACRONAL A 360 D 


20 


Insolubilizing 
agent 


URECOLL SU 


1 



20 11- registered trade mark, product sold by Faxe Kalk 

Using a coater with a metering bar, 2.3 g/m 3 of 
this. composition are deposited on the fibrous medium. 

After drying, the conventional coat prepared 
25 for the single-ply paper: is coated in amount of 
7 .8 g/m 2 . 
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Composition C 



Pigment 


COLLOIDAL PCC 


50 




SK 300 DS 


50 


Binder 


ACRONAL A 360 D 


20 


Insolubilizing 


URECOLL SU 


1 


agent 







Using a coater with a metering bar, 2.6 g/m a of 
5 this composition are deposited on the fibrous medium. 

After . drying, the conventional coat, the 
composition of which is identical to that of the 
single -ply paper prepared beforehand, is coated in 
amount of 6.2 g/m 2 . . 
10 The printability and porosity results of the 

various papers obtained are given in the following 
tables. 





Single-ply 
paper 


Paper A 


Paper B 


Paper C 


Printability 
(Heliotest) 


18 


94 


49 


63 


Porosity 


760 


570 


480 


290 


Total coat 
weight 
(g/m 2 ) 


8.9 


10 


10.2 


8.8 


Paper 
grajnmage 
(g/m 2 ) 


46 


46.5 


46.5 


70 



15 

It may therefore be seen that the printability 
of the paper of the invention is improved significantly 
over a single-ply paper. 

Depending on the choice of the pigments of the 
20 composition of the invention, it is possible either to 
favour increase in printability (papers A, C) or to 
favour the high retention of porosity (paper A) . Paper 
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A makes it possible to achieve both these objectives 
and can be used in particular for the manufacture of 
high-performance papers . In cases where the porosity is 
not of concern, the other pigments may be chosen. 

It is therefore apparent from the description 
that the invention has many advantages. 

This is because it provides a paper for gravure 
or flexographic printing which has greatly, improved 
printability compared with the single-ply and two-ply 
papers known . hitherto, while still preserving / a 
porosity close to that of a single-ply paper. 

Consequently, this invention can be used in 
many applications, especially when it is necessary to 
add a barrier material, such as aluminium, 
polyethylene, polypropylene or polyester, to a coated 
paper without the risk of the blistering phenomenon 
occurring during heat sealing. 

Likewise, the low grammage of the composition 
incorporated between * the fibrous medium and the 
standard conventional coat not only allows the grammage 
of the final paper to be appreciably decreased but 
also, in some cases, allows the weight of the fibrous 
medium to. be increased, so as to improve its mechanical 
properties . 

Likewise, the reduced grammage of the finished 
paper makes it possible to avoid the phenomena of 
breaking at folds. 

Moreover, this paper can be manufactured by a 
process involving standard techniques, such as coating 
using a coater, a size press or a metering size press 
(MSP) . 

Thus, complexes are obtained which may be used 
in food packaging, the printability and heat-sealing 
properties of which are greatly improved. 
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CLAIMS 

1. Paper or board with improved printability, 

intended to be printed by gravure or flexographic 
printing, consisting of a fibrous medium coated with at 
least one conventional surface coat, characterized in 
that it includes, between the fibrous medium and the 
conventional surface coat, a coat of a composition 
based on specific pigments and intended to improve the 
contact between the conventional surface coat and the 
printing ink, the said composition on the one hand 
including at least one specific pigment chosen from the 
group comprising silica, precipitated calcium carbonate 
(PCC) and calcined kaolin, on their own or as a 
mixture, and on the other hand being deposited on the 
fibrous medium in an amount not exceeding five grams 
per square metre (5 g/m 2 ) . 

2. Paper or board . according to Claim 1, 
characterized in that the composition based on specific 
pigments consists exclusively of silica making it 
possible, apart from improving the printability, to 
maintain a high porosity. 

3. Paper or board according to either of Claims 1 
and 2, characterized in that the composition based on 
specific pigments is deposited in an amount of at. least 
one gram per square metre (1 g/m 2 ), advantageously 
between one and three grams per square metre (1 and 
3 g/m 2 ) . 

4. Process for the manufacture of a paper or of a 
board, intended to be printed by gravure or 
flexographic printing, which consists: 

• in producing a . fibrous medium from a paper 
suspension, 

• then in coating the medium with at least one 
conventional surface coat, 

• in drying the paper or the board thus formed, 
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• and finally in calendering the paper or board 
obtained, 

characterized in that : 

• at least five grams per square metre (5 g/m 2 ) 
of a composition based on specific pigments 
chosen from the group comprising silica, 
precipitated, calcium carbonate and calcined 
kaolin, on their own or as a mixture, are 
deposited beforehand on the fibrous medium; 

• and then the fibrous medium thus covered is 
dried before it is coated with the 
conventional surface coat. 

5. Process according to Claim 4, characterized in 
that the deposition of the composition based on 
specific pigments on the fibrous medium is carried out 
by coating. 

6. Process according to Claim 5, characterized in 
that the deposition of the composition based on 
specific pigments on the fibrous medium followed by the 
coating of the conventional coat are carried out using 
a coater, or a size press, or a metering size press 
(MSP) . 



THIS PAGE BLANK aw™ 



# 

WO 99/13156 



- 20 - 



PCT/FR98/01872 



CLAIMS 

5 1. Paper or board with improved printability, 

intended to be printed by gravure or f lexographic 
printing, consisting of a fibrous medium coated with at 
least one conventional surface coat, characterized in 
that it includes, between the fibrous medium and the 

10 conventional surface coat, a coat of a composition 
based on specific pigments and intended to improve the 
contact between the conventional surface coat and the 
printing ink, the said composition on the one hand 
including at least one specific pigment chosen from the 

15 group comprising silica, precipitated calcium carbonate 
(PCC) and calcined kaolin, on their own or as a 
mixture, and on the other hand being deposited on the 
fibrous medium in an amount not exceeding five grams 
per square metre (5 g/m 2 ) . 

20 2. Paper or board according to Claim 1, 

characterized in that the composition based on specific 
pigments consists exclusively of silica making it 
possible, apart from improving the printability, to 
maintain a high porosity. 

25 3 . Paper or board according to either of Claims 1 

and 2, characterized in that the composition based on 
specific pigments is deposited in an amount of at least 
one gram per square metre (1 g/m 2 ) , advantageously 
between one and three grams per square metre (1 and 

30 3 g/m 2 ) . 

4 . Process for the manufacture of a paper or of a 

board, intended to be printed by gravure or 
f lexographic printing, which consists: 

• in producing a fibrous medium from a paper 
35 suspension, 

• then in coating the medium with at least one 
conventional surface coat, 

• in drying the paper or the board thus formed, 



THIS PAGE BLANK 



WSPTOI 




- 21 - 

• and finally in calendering the paper or board 
obtained, 

characterized in that : 

• at least five grams per square metre (5 g/m 2 ) 
of a composition based on specific pigments 
chosen from the group comprising silica, 
precipitated calcium carbonate and calcined 
kaolin, on their own or as a mixture, are 
deposited beforehand on the fibrous medium; 

• and then the fibrous medium thus covered is 
dried before it is coated with the 
conventional surface coat. 

5. Process according to Claim 4, characterized in 
that the deposition of the composition based on 
specific pigments on the fibrous medium is carried out 
by coating. 

6. Process according to Claim 5, characterized in 
that the deposition of the composition based on 
specific pigments on the fibrous medium followed by the 
coating of the conventional coat are carried out using 
a coater, or a size press, or a metering size press 
(MSP) . 
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